Abstract
Introduction

23
The fundamental property of a biomarker is change. Whereas plasma typically maintains 24 a homeostatic internal environment, urine tends to reflect changes occurring inside the body.
25
This property potentially makes urine a better biomarker source than plasma (Gao 2013; Li et 26 al. 2014 ). In addition, urine can be obtained in large quantities using non-invasive procedures, 27 and various components of urine are relatively stable given that they have been incubated in the 28 bladder at 37°C for several hours.
29
Changes in nucleic acids are a promising biomarker for diagnoses, prediction and developed for extracting and concentrating DNA from urine (Bordelon et al. 2013 ). However,
36
this method only utilizes samples of urine up to 5 mL, and an increase in volume to as high as 37 20 mL may require a longer adsorption step (Bordelon et al. 2013) .
38
MicroRNA, which belongs to the class of small non-coding RNAs, functions by base-39 pairing with mRNA molecules, thereby resulting in the silencing of these mRNAs (Bartel 2004 ). introduced a method for directly adsorbing urinary proteins onto polyvinylidene difluoride 57 (PVDF) membranes that can be subsequently dried and stored; however, other urinary 58 components were not considered (Jia et al. 2014 ). Based on this method, an alternative nylon 59 membrane, which exhibits stronger binding affinities for nucleic acids via electrostatic 60 interaction, was assessed for its ability to concentrate and preserve urinary nucleic acids. 
Urine collection
71
Urine samples from 10 healthy participants were collected and stored at 4°C and 72 subsequently combined. All of the urine samples were centrifuged at 5,000×g for 30 min at 4°C .
73
The supernatant was aliquoted into 50 mL sample tubes and stored at -80˚C until use. The 74 participants included four males and six females ranging from 24 to 30 years in age. template RNA, the primers and template mix were thermally denatured at 70°C for 5 min and 120 chilled on ice for 5 min. The primers and template mix were added to the reaction mix on ice.
121
Following an initial annealing at 25°C for 5 min, the reaction was incubated at 42°C for up to 122 one hour. Then, the reaction was incubated in a controlled-temperature heat block at 70°C for tests were two-sided with a 0.05 significance level. The total RNA amounts on the membranes 137 before and after three months of storage at room temperature were compared using t-tests. The
138
CT values of microRNA before and after three months of storage at room temperature were 139 compared using Mann-Whitney U tests to account for differences in variance between groups. Centrifuged urine (100 mL) was filtered through a 10-cm 2 nylon membrane, which adsorbs The adsorption of 50 mL of mixed centrifuged urine on 10 cm 2 nylon membrane was 154 repeated 7 times. Then, the membranes were placed into the 56°C drying oven for 5 min to 155 complete the drying process. The total RNA that was adsorbed onto each nylon membrane was 156 extracted and quantified with a NanoDrop spectrophotometer. As shown in Table 1 , the average 157 amount of total RNA from 7 repeats was 7788.65 ± 145.9 ng, and the coefficient of variation 158 was 0.0187. Adsorption of 100 mL of mixed centrifuged urine on 10 cm 2 nylon membranes was 163 repeated 8 times. Then, the membranes were placed into the 56°C drying oven for 5 min to 164 complete the drying process. Four sheets of membranes were chosen randomly, and total RNA 165 adsorbed onto the nylon membranes was extracted and quantified using a NanoDrop 166 spectrophotometer ( Table 2 ). The other four membranes were stored at room temperature for 167 approximately 3 months. Total RNA adsorbed onto the nylon membranes was then extracted 168 and quantified with a NanoDrop spectrophotometer ( Table 3 ). The average amount of the total
159
169
RNA from 4 independent experiments from membranes before room temperature storage was PrePrints 6 after storage (Fig. 2 ). 
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